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Abstract

Aim: Esophageal cancer is one of the most common malignancies causing the majority of cancer-related deaths worldwide. The aim of this study was to
examine the importance of preoperative Senescence marker protein-30 (SMP30) levels in patients with esophageal cancer.

Material and Methods: Medical records of 85 patients who were diagnosed with esophageal cancer were reviewed and compared with those of the control
subjects. The tumor marker was measured with Enzyme-linked immunosorbent assay (ELISA).

Results: No statistically significant difference was found between the patient and study groups in terms of age and gender. In our study, we found that serum
SMP30 levels were significantly lower in esophageal cancer patients than in healthy controls.

Discussion: We found that the adhesion of esophageal cancer cells was significantly reflected by preoperative serum levels of the studied marker, indicating
the adhesive strength of cancer cells. SMP30 may be a novel strategy for clinical diagnosis of the disease.
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Introduction

Esophageal cancer is a serious and deadly cancer and is the
seventh leading cause of cancer related deaths worldwide [1].
Esophageal cancer remains animportant cause of cancer related
death and with a 6-fold increase in incidence worldwide [2].
Male gender, smoking, alcohol consumption, gastroesophageal
reflux disease, diet, obesity, body composition and genetics
are among the risk factors. The incidence of esophageal
cancer varies widely according to location from 30 to 800
cases per 100000 persons. Esophageal cancer is aggressive in
nature, spreading by a various routes such as direct expansion,
lymphatic spread and hematogenous metastasis [3]. Five-year
overall survival ranges between 15% and 25% [4, 5]. Although
improvements have been seen in its early-stage detection,
many tumors are at an advanced stage at the time of primary
diagnosis [6].

Conventional pathological staging of endoscopic biopsies
has been regarded as the major standard for diagnosing
esophageal cancer. Early diagnosis and treatment are the
mainstay of the management of esophageal cancer. However,
so far no novel specific molecular marker that is effective for
the early diagnosis of this aggressive malignancy has been
introduced. There is an urgent need for defining the molecular
alterations associated with the early stages of esophageal
cancer development to allow early detection, appropriate
management, and prolongation of survival in this disease.
Senescence marker protein-30 (SMP30), also known as
regucalcin, was discovered in 1988 [7] as a calcium-binding
protein. SMP30 is a cell factor involved in vitamin C synthesis
and antiapoptosis. SMP30 performs an important role in the
protection against apoptsosis and oxidative stress [8]. It has
been demonstrated that overexpression of SMP30 suppressed
cell proliferation by decreasing DNA synthesis [9].

In some reports, it has been shown that SMP30 is related to
hepatocellular carcinoma [10, 11]. Different expression levels of
SMP30 have been reported in various stages of breast cancer
[12]. SMP30 is downregulated in human breast and prostate
cancers via control of cell proliferation [13]. It has been reported
that SMP30 inhibits tumor growth in non-small cell lung cancer
by reducing HDAC4 expression [14].

The present study was performed to test the hypothesis
that preoperative serum levels of SMP30 may be of clinical
importance in understanding the development and progression
of esophageal cancer patients.

Material and Methods

Patients

Before the beginning, the study protocol was approved by the
local Ethics Committee of Yiiztinci Yil University Hospital (date:
18/06/2021 and decision number: 2021/07-07). This study did
not require any intervention for the treatment of patients. The
selected patients and their families were informed about the
purpose, methods, and possible risks of the study, and all of
them signed an informed consent form.

Eighty-five esophageal cancer patients were included in our
study from May 2018 to May 2020, including 45 males and 40
females aged 55 to 69 years, with a mean age of 62.67+3.90
years. The control group consisted of 31 males and 19 females

aged 54 to 69 years, with a mean age of 61.944.07 years.
Assays

Samples were collected from the patients and the control group
for the detection of SMP30. After centrifugation at 4 °C for 10
minutes, the samples were stored at -80 °C until the analysis.
We used enzyme-linked immunosorbent assay (ELISA) method
for sample analysis (Catalog No: MBS9428874, MyBioSource)
(Detection range: 0.312 ng/mL-20 ng/mL; sensitivity: less than
0.1 ng/mL).

Statistical Analysis

The normality of study data was checked using the Shapiro-
Wilk test and the single-sample Kolmogorov-Smirnov test,
histograms, Q-Q plot, and box plot graphs. Since the variables
were non-normally distributed, the continuous variables
were presented as median, minimum, maximum, values and
categorical variables as frequency, and percentage. The
variables were compared between the two groups with the
Mann-Whitney U test. Nominal variables were compared using
the Chi-square test with Yates correction. The level of two-
sided significance was taken as p<0.05. Data analyses were
performed using the NCSS 10 (2015. Kaysville, Utah, USA)
software program.

Ethical Approval

Ethics Committee approval for the study was obtained.

Results

Demographic variables are shown in Table 1 and Figure 1.
Accordingly, no statistically significant difference was found
between the patient and control groups in terms of age and
gender (p>0.05).
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Figure 1. Histogram of the age of all groups.
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Figure 2. Histogram of all groups.
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Table 1. Age and gender of the control groups and patients
with ESCC.

Control group

Patient group

(n=50) (n=85)
Age (years) 61.94 + 407 62.67 + 3.90
>0.05
(Min-Max) (54-69) (55-69)
Gender
M/F 3119 45/40 >0.05

Table 2. SMP30 levels of all groups.

Control group

Factor Patient group

(n=50) (GEL:E))
SMP30 (ng/mL) 16.28 + 1.85 3.09 + 1.05
<0.001
(Min-Max) (12-20) (1.0-6.0)

Serum SMP30 was measured in 50 healthy individuals and
85 patients with ESCC. Serum SMP30 level was significantly
higher in the healthy controls than the ESCC patients, (16.28
ng/mL vs 3.09 ng/mL, respectively) (Table 2 and Figure 2).

Discussion

Esophageal cancer is an invasive cancer with a comparatively
late stage at diagnosis, rapid clinical progression, and very poor
survival [15]. Survival rate can be as low as 10% in high-risk
population, where medical facilities are less developed [16].
Esophagectomy is generally the most widely accepted standard
treatment for localized disease; however, the results of the
procedure are disappointing due to the high recurrence rate
[17,18]. In a study by Lou et al. with 1147 esophageal cancer
patients, the recurrence rate was 38% [19]. This has prompted
researchers to seek novel preoperative biomarkers for better
and more efficient management of patients with esophageal
cancer, improvements in survival and reduction of recurrence.
SMP30 has been shown to modulate the balance of protein
tyrosine kinase phosphates, and to
inflammatory activity [20]. On the other hand, in human cells,
SMP30 might regulate cell survival by regulating the redox
state of the cell. Oxidative stress is manifested by an imbalance
between the formation of pro-oxidants such as reactive oxygen
(ROS) and/or reactive nitrogen species, and the
production of antioxidant defenses [21]. Downregulation of
SMP30 is caused by an increased generation of the oxygen-
reactive entity of ROS [22].

To explain the specific role of SMP30 in apoptotic crypt cells,
various issues have to be investigated. There is a probability
that SMP30 can protect crypt cells directly from irradiation-
induced apoptosis. A decrease in the SMP30 level results in the
promotion of apoptosis when epithelial cells are subjected to
irradiation.

SMP30 has been studied in various publications as a marker
of various cancers. Mo et al. investigated SMP30 expression
in hepatocellular carcinoma (HCC). They reported that low
SMP30 expression was strongly correlated with an overall
survival rate of HCC patients, and that SMP30 may be useful
in developing a reliable prognostic marker and HCC therapeutic
target [23]. Baek et al. studied the expression patterns of

regulate NF-kB-related

species

SMP30 in mammary tumors and concluded that SMP30 may
help to establish diagnosis in human breast cancer [12]. Shao
et al. investigated the patterns of SMP30 in non small cell lung
cancer (NSCLC). They stated that SMP30 inhibited proliferation
of NSCLC by reducing HDAC4 expression and that SMP30 and
HDAC4 may serve as novel prognostic markers and potential
targets in NSCLC [14].

For the first time in the literature, the present study suggested
that SMP30 is responsible for tumor angiogenesis and tumor
growth in esophageal cancer cells. The clinical significance of
these results warrants further investigation. Serum SMP30
levels were significantly reduced in ESCC patients. Based on our
study, SMP30 may be used as an eventual therapeutic target in
the treatment of esophageal cancer. Serum SMP30 levels may
be impressed by surgical treatment. Finally, numerous markers
have been studied using ELISA as a testing method in previous
studies. The combination of different biomarkers and detection
methods can be used to monitor the therapeutic outcome of
different subsets of patients.

Study Limitations

The main limitations of this study include its relatively small
sample size and being conducted in a single center. However,
given that it is the first study to investigate the role of SMP30
in esophageal cancer, we believe that our findings will be
guiding for further comprehensive studies.

Conclusion

The results of this study indicate that the adhesion of esophageal
cancer cells was significantly reflected by preoperative serum
levels of the studied marker, indicating the adhesive strength
of cancer cells. SMP30 may be a novel strategy for diagnosing
esophageal cancer clinically. However, further prospective
observational studies are needed to draw more definitive
conclusions.
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